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Fig. 1 SEM micrographs of Fe and Te powders.
(a) Fe powder (b) Te powder.
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Fig. 2 DTA and TG curves of Fe-47at%¥Te alloy in
air and argon atmospheres at the heating rate of
0. 33K/s.
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Table 1 Wight gains observed in TG analysis

of Fe-47at%Te alloy at various temperatures.

Weight gain (%)

Atmosphere
723K 773K 873K 1073K
Air 3.3 4.6 6.8 25
AT 0.6 2.0 2.2 -26
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Fig. 3 Heating curves of Fe-47at%¥Te alloy

in air and argon atmospheres.
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Fig. 4 X-ray diffraction patterns of Fe-47at%¥Te
alloy combustion synthesized at various tempera-

tures in air atmosphere.
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Fig. 6 Effects of sintering time on X-ray diff-
raction peak intensity ratio of FeTe:(111) to
Fe: »25Te(112).
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Preparation of Fe—-47at%Te Alloy by Combustion Synthesis Process.
Shigeo KASHIWAI, Nobuo IWASAKI™, Yukinobu HAYASHI

Hyogo Prefectural Institute of Industrial Research
Yukihira—cho, Suma-ku, Kobe, 654, JAPAN

*1 Shinko Chemical Co., Ltd.
Ohhama-cho, Amagasaki, 606, JAPAN

The preparation of Fe-47at%Te alloy was examined by combustion synthesis process using mixed
Fe and Te powder as a starting material. Reactions between Fe and Te were influenced by operating
atmosphere. An oxidation reaction in an air atmosphere occurred rapidly at 713K, and a formation of
Fe3s04 was observed. The formation of Fe3Os caused a suppression of Fez2sTez formation. On the other
hand, a combustion synthetic reaction in an argon atmosphere started at 668K which is lower than melting point
of Te, and FeTe2 compound in granular structure was formed surrounding Fe particle. Above 723K,
Fez225Te2 compound was formed by diffusing Fe into FeTe: compound. With rise in combustion syn—
thetic temperature, the diffusion became faster, and the reaction was almost ended at 873K for 1.8ks.
Synthesized compound had a porous structure which was caused by the Kirkendall void, and was
composed of Fe22sTe2 and small amount of FeTea.

KEY WORDS: Tron, Tellurium, Tellurium alloy, FeTes, Fez2sTez,
X-ray diffractometry, Thermal analysis, Microstructure
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Table 1 Chemical compositions of specimens
obtained by PTA method.

Chemical composition (mass%)

Ni Cr Fe Nb Si
P-1 15.2  18.0 66. 8 - -
P-2 271.7  24.0 47.5 - 0.8
P-3 48.0 47.0 3.0 - 2.0
P-4 40.4 47.3 6.0 4.3 2.0
P-5 36.4  47.3 6.0 8.2 2.1
P-6 3.4 36.0 5.6 25.4 1.6

Table 2 Chemical compositions of specimens
obtained by centrifugal casting method.

Chemical composition (mass%)

Ni Cr Fe Nb
C-1 50.0 50. 0 - -
C-2 47.5 47.5 5.0 —
C-3 40. 0 40.0 20.0 -
C-4 35.5 35.5 23.0 6.0
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Fig. 1 Scanning electron micrographs of Ni-Cr-
Fe overlay weld alloys obtained by PTA method.
Specimen (mass%): (a)27.TNi-24.0Cr-47.5Fe-0.5
Si, (b)48.0Ni-47.0Cr-3.0Fe-2.0S1, (c)40.4Ni-
47.3Cr-6.0Fe-4.3Nb-2.0S1 and (d)40vol. S NbC/
53.0N1-43.0Cr-4.0Fe-2.0S1.
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Fig. 2 Potentiodynamic polarization behavior of
Ni-Cr-Fe overlay weld alloys in aerated 0.5 M
NaC1 solution at 323 K.
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Fig. 3 Potentiodynamic polarization behavior of
Ni-Cr-Fe-Nb overlay weld alloys 1in aerated
0.5M NaC1 solution at 323 K.
(Chemical composition :mass%).
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Fig. 4 Variation of current density during poten-
tiostatic polarization of Ni-Cr-Fe-Nb overlay
wveld alloys in aerated 0.5 NaC1l solution at

323K. Specimen (mass%): (a)15.2Ni-18.0Cr-66.8Fe,

(b)48.0N1-47.0Cr-3.0Fe-2.0S1, (c)40.4Ni-47.3
Cr-6.0Fe-4.3Nb-2.0Si and (d)40vol. ¥NbC/53.0
Ni-43.0Cr-4.0Fe-2.0S1.
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Fig. 5 Potentiodynamic polarization behavior of

Ni-Cr-Fe-Nb cast alloys in 0.5M NaC1 solu-
tion at 323 K. Chemical composition : massk.
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Fig. 6 Scanning electron micrographs of Ni-Cr-
Fe-Nb overlay weld alloy after potentiostatic
corrosion test in 0.5 NacC1l solution at 323 K.
Specimen (mass%): (a)27.7TNi-24.0Cr-47.5Fe-0.8
Si, (b)48.0Ni-47.0Cr-3.0Fe-2.0S1, (c)40.4Ni-
47.3Cr-6.0Fe-4.3Nb-2.0S1 and (d)40vol.¥NbC/
53.0Ni-43.0Cr-4.0Fe-2.0S1.
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Anodic Polarization Behavior of Ni-Cr-Fe—-Nb Overlay Alloys
in Sodium Chloride Solution |

Yasuyuki TAKATANI, Tomoki TOMITA™, Kensuke NAGAI? and Yoshio HARADA™

Inorganic Materials Department,
Hyogo Prefectural Institute of Industrial Research
Yukihira, Suma, Kobe, 654, JAPAN

*1 Technical Center for Machinery and Metals,
Hyogo Prefectural Institute of Industrial Research
Hirata aza huke, Miki, 673-04, JAPAN

*2 Tocalo Co., Lid.
Hukaekita, Higashi-nada, Kobe, 658, JAPAN

The anodic polarization behavior on Ni-Cr-Fe—-Nb alloys prepared by plasma transfer arc method
and centrifugal casting method has been studied in 0.5M NaCl solution at 323K using the electrochem—
ical techniques. 40mass%Ni-40mass%Cr-20mass%Fe casting alloy showed no pitting corrosion.
However, 50mass%Ni-50mass%Cr overlay weld alloy containing 3 mass% Fe had pitting potential at
0.3 V vs Ag/AgCl. It can be concluded that Ni-Cr-Fe overlay weld alloys containing more than 4.3
mass% Nb have the localized corrosion resistance.

KEY WORDS: Plasma transfer arc method, Centrifugal casting method, Ni-Cr-Fe-Nb alloy,
Sodium chloride solution, Pitting corrosion resistance
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Table 1 Graft reaction®’ of AB-6 onto SEPS

SEPS AB-6 Reaction Reaction Degree of Graft
temperature time grafting efficiency

(mol/1) (mol/1) C) (h) (%) (%)
KL-2003-1 7.1X10°* 6. 7X10~* 70 20 0.9 18.0
KL-2003-2 7.1X10*  13.4X10°* 70 20 1.4 14.0
KL-2003-3 7.1X107*  33.5X10°* 70 20 2.3 9.2
KL-2023-1 1.25X10°°* 6. 7X10°* 60 48 1.1 22.0
KL-2023-2 1.25X10°% 13.4X10°* 60 48 1.5 15.0
KL-2023-3 1.25X10°% 33.5X107* 60 48 3.0 12.0
KL-2023-4 1.25X10°%  6.7X10°* 70 20 1.5 30.0
KL-2023-5 1.25X107% 13.4X10°* 70 20 2.2 22.0
KL-2023-6 1.25X10°% 33.5X10°* 70 20 3.0 12.0
KL-2043-1 1.82X10°% 6.7X10°* 70 20 1.4 28.0
KL-2043-2 1.82X10~°* 13.4X10°* 70 20 2.2 22.0
KL-2043-3 1.82X10-* 33.5X10°* 70 20 3.2 12.8

a)[BP0J=1X10"%mol/1
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Table 2 Tensile properties of SEPS grafted with

AB-6

Tensile Elongation 100% 300%

strength modulus modulus

(MPa) (%) (MPa) (MPa)

KL-2003-1 10. 3 650 1.5 2.1
KL-2003-2 8.4 650 1.6 2.2
KL-2003-3 8.3 650 1.6 2.2
KL-2023-1 14.6 900 0.94 1.2
KL-2023-2 12.6 1050 0.92 1.1
KL-2023-3 11.8 1050 0.92 1.1
KL-2023-4 14. 4 950 0.80 1.1
KL-2023-5 14.3 1000 0.84 1.1
KL-2023-6 14. 1 1000 0.83 1.1
KL-2043-1 8.8 1100 0.43 0.54
KL-2043-2 8.8 1100 0.50 0.62
KL-2043-3 8.5 1200 0.51 0.63
KL-2003 7.2 550 1.9 2.5
KL-2023 11.9 900 0.94 1.2
KL-2043 1.1 1050 0.50 0.62
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Table 3 Tensile properties of blend products of SEPS and Table 4 E ~ of SEPS grafted
AB-6 with AB-6
Tensile Elongation 100% 300% E = (20°C)
strength modulus modulus (dyne “cm?)
(MPa) (%) (MPa) (MPa)
KL-2003-3 9.03X107
KL-2003/AB-6(100/5) 6.3 600 1.6 2.1 KL-2023-3 3.99X107
KL-2003/AB-6(100/10) 6.2 600 1.4 2.0 KL-2043-3 3.86X107
KL-2003/AB-6(100/15) 6.1 600 1.4 2.0
KL-2023/AB-6(100/5) 11.9 850 0.91 1.1 KL-2003 8.99X107
KL-2023/AB-6(100/10) 11.8 850 0.91 1.1 KL-2023 4.39X107
KL-2023/AB-6(100/15) 10.0 900 0.78 0.96 KL-2043 3.24X107
KL-2043/AB-6(100/5) 7.7 1100 0.46 0.59
KL-2043/AB-6(100/10) 7.4 1100 0.41 0.52
KL-2043/AB-6(100/15) 5.3 1100 0.37 0.51
Table 5 Graft polymerization® of BA onto SEPS

SEPS BA Polymerization Polymerization Conversion Degree of Graft
temperature time grafting efficiency

(mol/1) (mol/1) C) (h) (%) (%) (%)

KL-2003-11 17.1X10°* 3.1X1072 70 20 34.0 1.3 76.5
KL-2003-12 7.1X10~* 6. 2X10°2 70 20 38.1 2.1 55.1
KL-2003-13 7.1X107*  15.5X10°°? 70 20 55.0 3.5 25.9
KL-2023-11 1.25X10°%  3.1X10°? 60 48 44.0 1.4 63. 6
KL-2023-12 1.25X10°®* 6.2X10°? 60 48 49.0 1.8 36. 7
KL-2023-13 1.25X10°® 15.5X10°2 60 48 55.2 4.0 29.0
KL-2023-14 1.25X10°3%  3.1X10°2 70 20 40.0 1.3 65.0
KL-2023-15 1.25X10°®* 6.2X10°° 70 20 51.0 2.1 41.2
KL-2023-16 1.25X10°® 15.5X10°* 70 20 54.8 3.8 27.7
KL-2043-11 1.82X10°% 3, 1X10°2 70 20 34.0 1.5 88.2
KL-2043-12 1.82X10°%  6.2X10°? 70 20 41.0 2.7 65.9
KL-2043-13 1.82X10°®* 15.5X10°? 70 20 53.2 4.8 36.1

a)[BP0]=1X10"*mol/1
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Table 6 Tensile properties of SEPS grafted with

BA
Tensile Elongation 100% 300%
strength modulus modulus
(MPa) (%) (MPa) (MPa)
KL-2003-11 5.7 550 1.7 2.5
KL-2003-12 5.5 550 1.7 2.4
KL-2003-13 4.4 500 1.7 2.3
KL-2023-11 10. 8 1050 0.82 1.1
KL-2023-12 10. 2 1050 0.82 1.1
KL-2023-13 8.3 1100 1.0 1.3
KL-2023-14 12.9 900 0.93 1.2
KL-2023-15 12.8 900 0.93 1.2
KL-2023-16 12. 4 950 1.0 1.3
KL-2043-11 9.6 1150 0.46 0.64
KL-2043-12 9.0 1150 0.54 0.70
KL-2043-13 8.4 1150 0.56 0.74
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Table 7 E ~ of SEPS grafted with BA

E ~ (20°C)
(dyne,/cm?)
KL-2003-13 6.90X 107
KL-2023-13 4. 71X107
KL-2043-13 3. 75X 107
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Modification of Hydrogenated Styrene-Isoprene Block Copolymer
by Graft Reaction and its Mechanical Properties

Jojiro OKUMURA, Masaru MORI, Shobu MINATONO"!
Masao ISHII™, Hideo TAKAMATSU"! and Koichi YAMAGUCHI

Organic Materials Department,
Hyogo Prefectural Institute of Industrial Research,
Yukihira, Suma, Kobe, 654, JAPAN

*1 Kuraray Co., Ltd.,
Kamisu, Kashima, 314-02, JAPAN

Modification of hydrogenated styrene—isoprene block copolymer(SEPS) was attempted by a graft
reaction of n-butylacrylate(BA) and its macromonomer, and mechanical properties of resulting graft
polymers were investigated. It was confirmed that SEPS was grafted with BA or its macromonomers.
The tensile modulus of modified SEPS decreased and softness was given by grafting. Furthermore, it
was found that the softness, tensile strength and elongation of modified SEPS increased by grafting

with macromonomer.

KEY WORDS: Hydrogenated styrene—isoprene block copolymer, Graft reaction,
n-Butylacrylate, Macromonomer, Mechanical property, Softness
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Table 1 Thickness of specimens(mm).
No. Copper  Aluminium Solder
1 10.4 16.3 0.03
2 10. 1 9.0 0.10

Table 2 Test condition of ultrasonic imaging.

Instrument AT-7000E(Hitachikenki Co., Ltd.)
Inspection Immersion technique
me thod
Inspection Beam Forcal
frequency diameter distance
(MHz) (mm) (mm)
Probe
2.3 2.5 72
5.6 1.4 58
9.9 1.0 84
Scanning 2.0, 1.0, 0.5, 0.25
pitch(mm)
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a)Images inspected from aluminum side.

We:1l,.8mm We: 2, 5mm Ws: 3., 7Tmm 1 0mm

b)Images inspected from copper side.

Wa: 1. 8mm Wr: 2, 5mm We: 3., 7Tmm 10mm
=

W, :Beam diameter on top of forcal zone
Wr :Beam diameter on forcal point
Ws :Beam diameter on bottom of forcal zone

Fig.2 The effects of beam diameter on ultrasonic
image of solder defect.
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Fig.3 The effects of scanning pitch on ultrasonic
image and scanning graph.
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Fig.5 Ultrasonic images of specimen No.2
using various frquEcies.



a)Ultrasonic image inspected
from aluminumy side.

Histogram of echo hight

b)Ultrasonic image inspected
from copper side.
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Fig. 6 The effects of acoustic impeadance on

ultrasonic images.
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Study on Evaluation of Bonded Interface Using Ultrasonic Imaging

Shigeki MORIYAMA

Production Technology Department,
Hyogo Prefectural Institute of Industrial Research
Yukihira—cho, Suma-ku, Kobe, 654, JAPAN.

An ultrasonic imaging as non—destructive evaluation method has been employed for the evaluation
of the defects in the bonded interface which were soldered between aluminium plate and copper plate.
Studies of suitable test condition, beam diameter , scanning pitch and frequency for detecting defects
were carried out.
1)The minimum size (1 mm) of the beam diameter is necessary.
2)It is most suitable to select the scanning pitch 1/3 or less of the beam diameter.
3)The resolution was improved by high frequency (10 MHz).
4)It is problem that the evaluation of the defects in the interface when the ultrasonic impedance differ
in materials.

KEY WORDS: Ultrasonic imaging, Bonded interface, Solder,
Non-destructive evaluation
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Reinforcement of Zirconia Composites by Alumina Whiskers

Kohji GOTOH, Nobuyuki TAMARI™, Isao KONDOH™,
Takahiro TANAKA"!, and Saburoh Kose™

Technical Center for Machinery and Metals,
Hyogo Prefectural Institute of Industrial Research,
Hirata aza Huke, Miki, 673-04, JAPAN

*1 Government Industrial Research Institute, Osaka,
Midorigaoka, Ikeda, Osaka, 563, JAPAN

*2 Nikkato Corp.
Onomati, Tohzato, Sakai, Osaka, 590, JAPAN

Zirconia(3 mol% Y203) composites reinforced with 10, 20 and 40 vol% a-~alumina whiskers were
prepared by hot-pressing at 1173K under 30 MPa for 1.8 ks, and the mechanical properties were
measured. The a—alumina whiskers used were fabricated by thermal decomposition of aluminium oxide
borate(9A1203 2B203) whiskers at 1773K for 259.2ks in an atmosphere of air. Almost full dense
composites (relative density>99%) were obtained by hot-pressing at 1723K. Improvement of bending
strength at room temperature was observed because of adding the whiskers. Fracture of zirconia at
1473K showed plastic deformation and bent. The composites revealed a strength of about 300 MPa.
Elastic modulus and Vickers hardness increased linearly with increasing whisker content. As the
whisker content increased, fracture toughness also increased due to crack deflection by existence of
whiskers and pull-out of whiskers, and showed the maximum value (about 5.4 MPa m'?) at the whisk—
er content of 40 vol%, which was 1.3 times as large as that of zirconia.

KEY WORDS: Zirconia, Alumina whiskers, Composite ceramics, Hot—pressing,
Mechanical properties
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Table 1 Effect of treating time with ultrasonic
on molecular weights of polyvinylalcohol.
(Mw : weight average molecular weight,

Mn : number average molecular weight)

Treated 0 20 60
time(min)
Mw 85,000 69,000 67,000
M n 28,000 24,000 22,000
Mw,/Mn 3.1 2.9 3.0
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Table 2 Depth of water and PVA solution at

resonance.
Depth Water 5.0 wt¥% 5.5wt% 6.0wt%
(mm ) PYA sol. | PVA sol. | PVA sol.
No. 1 30.0 30.0 28.0 29.0
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Evaluation of Properties for Sized Yarn with Ultrasonic Techniques

Mitsuya SAEKI, Kazuhiko KOMURASAKI, Shigeyuki NAKANO, and Ken'ichi OHTA

Technical Center for Textiles,
Hyogo Prefectural Institute of Industrial Research,
Uenodan Nomura, Nishiwaki, 677, JAPAN

Sizing was investigated with ultrasonic techniques, in order to accelerate size penetration into yarn.
Generating ultrasonic wave in the sizing box, cotton yarns were sized with 3 kinds of size concentra—
tion and 6 kinds of ultrasonic input power.

Abrasion resistance and stress—strain properties of sized yarns were tested with Hiruta's yarn
abrasion tester and tensile tester, respectively. Sized yarns with ultrasonic technique were at low
input power ( about 300-400W ) superior in these properties to normal sized yarns. In these results, it
was shown that ultrasonic wave accelerated size penetration.

KEY WORDS: Sizing, Use of ultrasonic wave
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Table 1 Change of AY I

Number average molecular

weight (Hn)/><1o3
I~

No
O

Sample 100 h 200 h

Market article(A) 2.1 15.7

L L L L Market article(B) 1.0 15.2

0 0.25 05 0.7 10 Market article(C) 1.8 13.2

Amount of BT (vol%) Market article(D) 2.7 15.2

Market article(E) 5.1 18.5

Fig. 7 Influence of amount of BT on the change Market article(F) 0.3 12.0

of Mn for NC. (Amount of CAS: 50%) 1 0.7 5.5

' 2 1.2 3.2

Exposure time: O: 100 h, ©: 200 h 3 0.1 3.4
TW5%. 100h: 100h exposure, 200h: 200h exposure
Pl FosE Bz, BTA0.5%L1 F, CASA50% Ll Fams 1:BT(0. 5%) and CAS(50%), 2:BT(l.0%) and

— C %), 3:BTC0. 54 d CAS %
ZENCOLAMHEICHIETE BRI EERLTVAS. AS(50%), 3:BT(0.5%) an (100%)



Table 2 Change_of number average molecular
weight (Mn/x10%) of NC

Sample 0h 100 h 200 h
Market article(A) 84.3 39.8 2.2
(52.8) (2.6)

Market article(B) 84.2 42.5 2.3
(49.5) Q2.7

Market article(C) 118.0 45.5 2.3
(61.5) (1.9)

Market article(D) 60.6 40.5 27.3
(33.2) (45.0)

Market article(E) 42. 8 33.9 2.2
(20.8) (5. 1D

Market article(F) 69.5 17.1 26.6
(75. 4) (38.3)

1 86. 8 88.2 83.1
(101.7) (95.7)

2 87.2 93.6 91.17
(107.4>  (105.2)

3 89.0 88. 17 85.1
(99.5) (95.5)

( ) : Maintenance ratio (%)
Oh:Before,
“1:BT(0.5%) and CAS(50%),
3:BT(0. 5%) and CAS(100%)

2:BT(1.0%) and CAS(50%),

Table 3 Change of tensile strength

200 h

Sample 0h 100 h
Market article(A) 183.9 138.2 -
(75.2)
Market article(B) 145.6 136.0 93.8
(93.4) (64.4)
Market article(C) 221.5 223.7 83.6
(101.0) (37.7)
Market article(D) 254.0 134.9 117.6
(53.1) (46.3)
Market article(E) 47.4 41. 4 30.4
(87.3) (64.3)
Market article(F) 78.9 62.4 46. 3
(19. 1) (58.7)
1 589.3 548. 1 258.3
(93.0) (43.8)
2 232.8 197.5 146.6
(84.9) (63.0)

() : Maintenance ratio (%)
Oh:Before,
1:BT(0.5%) and CAS(50%), 2:BT(0.5%) and CAS(100%)

100h:100h exposure, 200h:200h exposure

100h:100h exposure, 200h:200h exposure

Table 4 Change of elongation at break.
Sample 0 h 100 h 200 h
Market article(A) 177.9 35.3 -
(19.8)
Market article(B) 165.6 54.5 6.1
(32.9) (3.7)
Market article(C) 152.0 34. 1 2.3
(22. 4) (1.5)
Market article(D) 119.1 20.7 1.7
(17. 4) (1. 4)
Market article(E)  102.4 18.7 -
(18.2)
Market article(F) 95. 1 15.8 6.6
(16.6) (6.9)
1 87.0 32.9 1.8
(37.9) 2.1
2 146.9 87.8 83.9
(59.8) (B7. 1D

() : Maintenance ratio (%)
Oh:Before, 100h:100h exposure, 200h:200h exposure,
1:BT(0.5%) and CAS(50%), 2:BT(0.5%) and CAS(100%)

Sk B30 FRETAHE LY. LHL,BTECASEMRAE
OEIHES v h— T, 2 FEORFFEN200RH RS
BTHBRULEETRL, FFEOKTNEZEICHH A
TWBIEDRPSNTH 5.

MRDOZ v i — ERES v A~ EDOREEIT X BB
MHEE OEALEZ RN, 5IIRM I DEAbidTable 3 II75
9. EIBAF100EF R %3 L 20005 D 5 iR X DRFFER
FIZIZRBETH - 7. WO MU DZLiZTable 4
IS BB 1008 BOTNRS v h — OB FO BT
DRFRIFZ1T%~33% TdH BDITH LT, BTECASE 4 A
AbEIRES v - DRFERIZ%~60% EKE L,
2008FRI T, MRS v 1 — DRFENINTTHUT
AR T Lzicst LT, BTECASE Dl A S b e -5 S
v 1 — TIERFENT% EFFITRE N HONFONT
BY, BB X BHMTEED B DT 2 EEE I mEls
BIEDVREIRRZ EATRHE LTINS,

4 ¥ =R

NV MY TV = VERORZEMNEOE Uiz R
mllc=boto-2HKT v Hh - EOXREAIIONT
REt UIckREENT S &,

1) BTECASE BRI L7NCT 4 )V ADEEE IFIAE
I X, CASD AN & DBTD kA £ L, BTO
FREAHFICL D, CASOBRENMIRI NS Z &% TR%
LT3,

2) BTECASEOEFRIAINT % &, NCOXBEHIZ XL 50F



2) BTECASZ P AT 5 &, NCoSBBEIZ & 547 = E X W

BETREF IR . D&, LRESE, MEEtL, Kk, 31,23
3) BTECASEGFAAI L7NCT 4 )V L OB R O (1985).

ZBREFEIND I EEFDH. D%, IIMEE, A %, ZHER, KEL
4) BTECASZEHFAAE 52 &ick ), WS v 1~ %, 35,123(1989).

LD HTOEHEDOBmD TENINCS v - %RHUTE S DHEMEE, (IME3E, kia %, ZLHER, KEL

ERbiro 7. %, 35,191(1989).

Improvement of the Lightfastness of Nitrocellulose Lacquer film
with Lightstabilizer and Castor oil

Hiromi ANDO, Masami SUGITA and Takatsugu AZUMI™!

Technical Center for Leather,
Hyogo Prefectural Institute of Industrial Research
Yukihira, Suma, Kobe, 654, JAPAN

To improve the lightfastness of nitrocellulose lacquer (NC) film, the benzotriazole (BT) as lightsat—
bilizer and castor oil (CAS) were added into the NC.

It was discussed for the interaction on the mixture ratio of NC, BT and CAS contributes to the
Change of Yellow Index ( YI), the change of molecular weight and the mechanical strength of these
NC films exposed.

The results obtained were as follows;
1)The Yellow Index of NC film was decreased by added BT and CAS, it suggested that solubility of
BT was increased by added CAS and Yellow Index of CAS was decreased by light stabilizing of BT.
2)The decreased of molecular weight of NC by exposure was suppressed remarkably by use BT togeth—
er with CAS.
3)The mechanical deteriation of NC were improved by use of use BT together with CAS.
4)It was recognized that the prepared NC which used BT together with CAS have superior lightfast—
ness than commercial NC.

KEY WORDS: Nitrocellulose, Lacquer, Lightsatbilizer, Plasticizer,
Lightfastness
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Fig.1 Tooth shapes of circular saw with

cemented carbide tips.
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apparatus.

Table 1 Main specification.

Workpiece Max 500mm¢

Range X=25, Y=25mm

Resolution 0. 001mm

Measurement Toolscope, Single Tube Camera

Unit Monitor, Micrometer head

Computer Personal Computer(pc9801)

System CRT, Printer, XY-Plotter
Interface board
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Mixing temperature: 100°C
Fiber length: 0.5mm, VF: 10 vol%
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ZE X W
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LOWE V.J., and PAGE
213, 333(1986).
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1)Y. Inoue, M.Ouchi, and T.Hakushi, Bull.Chem. Soc.
Jpn., 58,525(1985).
2)K. Nakagawa, Y. Inoue, A.Tai, and T.Hakushi,
Anal. Chem., 60, 2527(1988).

Table 1. Percent extractabilities for solvent extraction of various metal picrates
in H,0 or D,0 with 18-crown-6 (3 mM for alkali and alkaline earth metals; 30 mM for
lanthanoids) in dichloromethane at 25 °C

Aq. Na* K* Mgz* Ca®* La®** Ce®* Pr®* Nd** Sm®* Eu®* Gd**

H.0 6.3 69.0 0.5 28.5 12.7 13.9 13.2 1.7 1L.1 10.0 7.4
D.0 6.0 72.1 0.7 29.9 23.9 257 241 20.1 19.9 181 15.1
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Table 1 Analysis of incubated oils

materials |recov POV AV é fatty acid %
ery % meq/kg §C15=o Cis=1 Cis-2
starting 4.0 0.1 26.1 18.6 48.9

without mould|100.0 498.7 0.2} 28.0 19.7 48.0
with mould | 92.0 36.5 3.9} 27.5 19.0 48.9

*Cye-0:palmitic C,5-;:0leic C,s-2:11in0lic

Table 2 Crude oil analysis of TENOBESOMEN
at HINE levels

materials crude POV AV i fatty acid %

oil % meq/kg icls:o Cis=1 Cis-2

without(ref.)| 1.21
with ext. Ex 0.93
with mould 1.14

5.6 33.4} 25.6 18.0 49.1
10.7 36.0i 22.2 16.7 56.5
22.9 31.3: 22.3 15.9 55.6

Ex : partially refined enzyme from mould
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Fig. 2 Result of analysis for flow pattern.
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Table 1 Error caluculation for arc angles.

6 (deg) 10. 0 30.0 90.0

AR/R 3.3x10.07% | 2.4x10.07° | 1.5x10.0°°

AR : Maximum deviation of interpolated curve

for arc angle from true arc.
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4 & @

1. Al, Nb, 757 54 FOEFHEREZT2. OksLl EMA
MBS 312k D, AlsNbB LUNbCOHERL L7z
T, 757 74 bEHOIROEAETENDEBFOD A
FNUTNIA=)FDOCHRIGL, NbCOWEKINE Z
EAHIBR LTz

2. MABROMBEIZEICE D, MABRHPICTH/ A —%
A ZDWHME AL NI LU ND CHIF-D 4 A
shz.

3. MABYKODHIPEFIZ, AlsNb= MY v 7 ZITHM 7L ND
CHLFNg— 123 L Tuie.

4. NbCORBRICIDERZEL /A0, 0TKET
ZOMRMRIZH T



DTBEEENE® S 3 v 7 A DOMEIEREHICEI Y B ARV

WA, e, ARET, AREA, TlRZ, MEERTF, mF g

TEBEATRHE, * 1

1 B ®

€7 Iy 7 AOMKRTIE, RBEOEBH#EEEFD
ILEYOBEEREER L, BF PR ZHET 5
ZEMTbOTWA. —F, fER-BEELTY N - 7o
ERCVDIEE AN S MR EARNAER L, BEAARD AR
MNERTBEIEMIHOSNTNS. ThEFATHLELD
JROEEEH TOMBRFADPAFTE 5. KR TE, 14
ViEEBEEEL, BRE VY —HBELTEDRTVS
ZrO.-CaOBEBKER D LIF, Vb - FIVkick 5%
REMDER, BEEBROILKDS X UKRFERDHEID
WTHEE L.

2 ERAE

VIV FIVRICE ZARMERI T, £934IV T
FRUIcF & =0 L7 )03 F 2 RISk o3& %
THEHMTIN) Y ) —NVTIvaEmii. SHICHE
BEOWMBAINY T LEBRIEIR, =5/ —IVTHER
U7aK TR R ZAT - 7. NIKMBRDHEIT & & bITHE
BOREZEML, SWHTEERS ISR LE. 7L
Fx QIRETRLE L, BILYMKRER.

/oM ARDE R XREYrE (XRD) 1IZ X DR~
fo. 1z, 3~AKXKDEFRERT v TAF ¥ VIRITE
DRIEL, E— MBI OB TERETE LK.

D 1o DICERRIGEI X 2 BRARMER b 1T - 7.
BN LERBANY T LEREWEE L, B
B IRAEEISTIK TOHERAE 3 MIEED R L.

3 HRLER

BB ISEEIC & M5k E RSO BRI BEDOEE L
—¥ U, S HMIECa0F x=0.15~0. 20CH—HE LT
Boh, THUTTIEFAMEIFEFITAERL .

VOV - VKO MR & ML IR 36 L U AR B
f%%Fig. 11T U7z, 0.04<x<0. 1505 )VETISKLULF T
BANR G 5 L MERFENLFHEDERT 5 EXDbM 5.
BT, x=0.4TRT7ENT 7 ANHILHME, EHHE, B
FHENOHELEBRIIVRSNS. TENT 7 KB
DFNVHTOAF » DEFNUIHFFED & OILFHITED.

1 T 1

X 5K
Q) ﬁ‘-&&ﬂ 1200 T T —T T
Tira4Ay " e . e 0

oyt 0°

900 1

7b‘+ﬁ}f&i é = = o o o
f;b\f:b, 800 L] = o o o o o ]|
22 < A B I S S L
ﬂﬁ*ﬁb:% 600 o L] L] o o L]

500 1 1 1 1
mitd 5 & 0 .05 1 15
Eioh5. "

Fig. 1 Variation of phases with composition and
heat treatment in the gel derived specimens.
@ :amorphous, O:cubic, [J:tetragonal,
M : tetragonal+monoclinic

Fig. 2 IC3EMKIGES KV - FIVEETHER LT
SHHORFEMAMBICH LTI oy b Uk, ERIZ
B ARSI TSR U REMOR T EH, SRR3R EM
DIEFEHAEX-0F THIE LCERTH 5. VIV - Fbik
TYER U 7o R TEL DR FEEIS, 0.04<x<0. 16T
Mk EEBITEAL, TOMEFIMFERE—HL T
5. ZODI ESMEREIEBEEIC bVegard WAL L,
PN E & DITERITEALT S Z EREN
7. AF Uis
HEEIUpE r
ERCE. 1 22 I -
DHEREHEIRME 514 ,
FREIC K - L 0#//
TMEDHEIE E 545
TEBLD, T
EREMET s
L MEBEA L D e
BEREZERRETS
% BJREPED R
wikEhi.

Fig. 2 Lattice parameters of the cubic phase.
M :Mixed powder method, O:The sol-gel method

a/nm

.05 A .15 .2 .25



28 A5 A EH O mE R R

&, AT, HEEE, AREAE, R

TEREAL R, * 1

1 B ®
A, W RARAH L0 REETFTNEEICL > T
3. WHTH, BRSO AHIEEIERD RE
TicHxTHEML, ROBK, EROBEOELICE-T
EEMEH L, EEREICITE UTHERRZRA I
ZIENMEENL TS . APFRGERR RO EE
HEHOBERVEEREZHONMNITEEEBIC, 20
BEPARBALD 7o d D FRHATR HHEIC DWW THRE L7,

2 EBRAk
AEHIBALAKLE LTEAINTOEER L, K
W ROWER LA RERS L O LERICETRL.
X5, BAHL, HFRM, KIREROKGER LT
AEhE L.
aAMIERRORIEG, TR TR0 g 1T L50mlo
ERKEMZTISAMERL, #H%, ol oH
10mQ%ZREEA L, EE4PE L CAEEEOREE L
fo. Fto, Di0.2mET A S - LETEREL, HEXHR
ST & O A RS D EEEIT - 7.

3 HREIEXE
AP e Eh 5 URMESOMERERAZFig. 1 IR
7.

1500 . ,  — .
O Blue clay
— O O Red clay
g o A Silt
N, o @ Blended clay
1000 + (] @ @ Fired clay 4
S A Vater
’é‘ a
o 8 ‘ =
= 50fF © o 4 .
,_E o s ©® B 4
[%2] ] &
B
A
0 . ,

Fig. 1 Contents of soluble salts
in raw meterials.

5, miliEZ, MBERF, wih B

TR

AR 36 K R E R+ 3 A RO B AY800ppnll T
TH5. FHLIT 20T, T00ppnl FD D &1000ppn
LD boizRKilxdh, 1000ppnld O O EERLE
FOTEOBFHLTHS. i, KARBIFERAEINT
WAKRIZDNT H100~400ppEEFE N TE D, FHIC
BLUTRTAEBEPLETHS. JHoDTRUKE
B LcEAaHEE L RO EEEFEIZT00ppnLl T O
HOWFEAETH - 1D, BEARTIZIZ1000ppn4 8 %
250bH0, AERZRERAI LIRSS LE
ZAoNd. WEEERSELTEF MY TA, ALVYT L,
A A TEDNELSOT, HBHELEMIINa,CO, -
H,O0, Na,S0,Th-7c.

COEHIBEHERICL 2 AFERZOMILEE LT
i, vy UIICk D IEEIERL RO T, R
ENFETB3EE, N ULAEORMCE D REIT B
FEPHRNTHELEEZS5N5. Fig. 237 %) &
T X BRSO FALET LIchDTH B0, Kk
FELT P I E DL 2UTIBY TR EN
WohEizoic.

150 ,
— O S042°
S0 & A O ca0 |
~ O A Nazx0
w0
-
< 50 | = ]
o A
é O O |
E 0r L ) After ®

Raw clay weathering

Fig. 2 Change of soluble salts
after weathering.

4 ¥ W
HELREMEPICEEN S aEEROBERRUE
FEEWOSMTL, HEDFRE &S5 EHERENY «
PV TILEDBRETELIENP ST 5 T2,



. ER/NEM R U 7o Rl SR D BAZE I B9 5 W 58

F OGiE, mEFRK, LO%E—

A HEAFHED

1 H Y]
HEDENZAF, B/ FHEEEL, TOEREKA
BETHIEIE-T, KEEEICEN, HDODXIC
COREMZRREL, BTORF, b/ FRENEHM %
FHFATHIEEHME L. Ik, RFETIE, /£
FEREEEZEAT, KABBLAELT, TVEZTHRA
DROYIIT VvEZ T LEEROCS I EEBE L.

2 KAk

2.1 REUKET VT LIKEERTE AL

120 CGEZEAmE) X120 GEMEAM) X 10 BERR AW,
BEX) mOKRFEIRED 2 FHRMICIRBKET v E=7 A
IKIEBREREEA U, B OmAROmIRY 715
UHHIEAERAT Uc. EPIC—HKE L TEBEI 80k,
180°CD &Ry M T LA T200MEHF L, EX4.2~4. 5mn
DEEMZER U, ZhE100CokPIsiRELTEX
HEOEROBERZRE L.

2.2 M7 T LEKNE

120 (E&77m) X120 GEsEAm) X 10 (BRI,
BEX) mOKFREDOZRF, &/ FRHICHRBET v E=
U LIKIEIE E BEBR A1 )V Y D LOKIS IR EREEA L, K
FICHERRT v E= T AR ERI R, 60°COAF —T o
I1RBANTHZRZEL, &OT, @AOmEERY Y
Ly UBHIETY — )b Lic#k, 160 °CE72id180 CDKR y
FTUZATISAMER L, EX4.5~5. 0mndD £ %4 &1F
U7, Zhz100 CokHicigir LTEZFmDER
DREIEHEZRE L.

3 BREEXEK

3.1 RBUKET VEZY LKEKEANE

Table 11279 & 51T, BEIHBROEFEDOEERIL,
ROy — VAR ZHE L7c M, F1o, $EROEEEE
UleEaha, WA Uicse, mEEIE16% &
2D, BREOKEHASVKABEINS Z EH SIS
St JHIF, KOEICY - VB ZT I &Ik D,
MBUC L D RELIT VEZTHANAMNSEH T3
DEMEEN, o, RBEAREKTIEICLD, B

BRAICRETEZT VEZTHRENEM Uclcb %
Zohb. ik, TONBEEHNT, AFHOEREIZ,
JHERRIRD =V R ZAM LA Z &N TE 7.

Table1 Effects of NH,HCO; on thickness recovery

of compressed wood(Sugi).

Seal treatment Air-dry Quantity Coefficient

in cross treatment of NH,HCO; of recovery
section in wood(%) %)
untreated 15 86
—— untreated
treated 14 76
(polyurethane) treated 11 16

3.2 W7 v EZY LA
EXFmOEROEEZEG, Table 2I1IR-F L DI,
TURBENEOHI/NE L, BEI80 CTIR, EHER
i3, AFMITOVTIBELT%, &/ FHITO0TIE2S
% EIL o7z,

Table 2 Effects of CH;COONH, on thickness recovery

of compressed woods(Sugi and Hinoki).

Quantity Temperature Coefficient

Species of CH;COONH, at pressing of recovery
in wood(%) C) %)
) 23 180 17

Sugi
15 160 63
] ) 34 180 25
Hinoki
32 160 58
4 ¥ ®H

TUVEZDLMEERNEIEICELY, 2F, B/ FE
EMDOERDOKEF 2K ABENT S ENTE, KA
BEECDORER, KOMEIZY — VB A Lz AH, %
BAER NG Uic 2, Fi0, LU REBENEWIE DN,
REhoic.



30, HAEBAHRLLIVT Y - A0BERMCET AT

B

B, 1iO=E—

AR

1 B ®

EDNDBMZIIAO ) — RACE RIS EED—DIC
BEREMHENDH 5. Tl D EFERE LA OB #5
WEEEIhB2HEMICHY, BEOLVUEXLELR
o IO, TIIFEAINS Y — RITI3BE R
DRFIEHMFICERINS.

7)) — 2O T I ORA, WIHKFO AR/
PERE, BRROBNAOFRISIIEDEAINSET
LA NTHS. —BIZE, YUVT7 Y-
WIRFRLF O L T, BOcn i HEMHOBTENE
WA, BREREZEVL. 0, HEFRFEHD <
U, BEHEHORIFIY LT 7Y — 2AOBRENHFX
nTn3.

—HEO Y LTACEYORNETICET AMENS, —
HOMAMTKBEDHZTT HONRIKEI N, 0
R EB) =FA U TEEREDO BRI, $4b5, A+
PHINC TH—12, YL T7 ) —208EEE R Lk,

2 FEBk

2.1 #Hp
BREBHORD S Ntcd, 4 - AG-20557 v )V 75
Wy (OUDMD Z v 7o I E U T 8iih R (PHO D &
DAEFHE L.

2.2 DSCOMEE

#910wt. %D OUDMEY R DPMOSI B & T )V I = v Al +
YR RTHREL, ThEZRFHEKT, 5°C/nind
AEBETHE L.

2.3 SEMEIZAFEEDESL
BABBEDOHEBESIMRBERDT VI =T LRIV T— L
KHELCBTHL, Zhix bV EnFF U OREHEH(]
SIZEE LTl Ui,

3 BRIEXR
3.1 PHOHIZ 1) 2 0UDMD MERES D 25 H)
OUDMOD MBI & 2 HEB O EE & LT, RIS TI
B 1 (96°C)E TU49°C)MbhH, oI, miEfhc

R OEB(ICCINRH Sz, PHOR TIE, EH
EBIETRALUTH oW, HR-REDER LRED
BB —FRORME— 7120 h, ZThoDPRECES -
TWhaEHEEINIC.

3.2 SEMicX BREREEI%

CNETOWRTY UTALEWITRIR & RFRC S84
RITHEENS - 0O T, MBROBE XD HRRMT
20453 F5 D BALEE ATV, OUDMDTEREZ L ASEMIT & b #81%%
Liz.

EHHER I ORE TOBNLE T, OUDMDEERIZFER,
RREREAEREFBEAAEZRED L TORROHIRN FOR
HTEHRTH-7. BICOEBRETIE, 2EKMITH—TH#
HEROEEM BRI N . BREAKOERIIFHTS
E#I0.200TH » 7o, THICHART, #fEREEE0
KEE0. lpn BITFTHY, Mid-7c. T OSEMEAERIR
LAk E B U TFig 1ITRT.

BREHETINOT L TIAY TIREREASEKER
RIFDEDIRET HIRETH - 7oAy, DN TIRIZEA
ET00%E MR ERTH D, SEMICHEIHIRT
FHEDNEL, B—Th-7c. 207 —2WAHOE
R, BEERSES Y —XRELTRHOONTWA Y F
DALY —ZDZNITHEUL TR I &5, KESH
7 — 2 JCODMEHERAEL LTHOLONEEZEZ S5NS.

Fig. 1 Morphologies of OUDM
a) Platelets and Tubules

b) Fibrous aggregates scale bar : 2um



3.7 257 Mk B &Ea O RE L

ho=e—, & B, AR<Y, EAUE, B KER!

AEEAEHR, * 1

1 H 5]

ZEOCHSTFICTL - TI2AF v 7RI ZERT
THIZEITL - TS RF vy 7ORABITEFOHMIZED
LOBBREENE LIch, TOX ) IHE AR - o
AR TEIENLETHS. BAERY H—FRx— |
7 4 VAR EHGAZROMBREAEZELTEY, &5
B/ ARTIT TR EILDBFESFELSAA
YOS D NI EBORIEOSHFETE S,
KFRTE, VI OWEHEHRIT D LA KAREOD
HHEEEZSIEDOTEETS AR ST VES
&Y, ZHERY A—REx— b7 4 )V E TS T
FEEBIEERAAT.

2 £ B

2.1 ¥

T U7 I FAMMETRES KB AREE>Z0F &
Aode, BAET7 4 VLELTRYA—RE— T 4V
LA(ZaZVRT— - AT VLrT7 45—, #£0.05
um) FRV7C.

2.2 TIAWNERSS T MEA

75 X< HIALER (3 13. SOMHZE B I R A (Lo
VE—FaF)VFRE, BP- IR 2HOTITo /2.
HEREICT 4 VAR ANFRERAESEE 2B O THEH
JITHEEER, BRTS T MBA T, 0%, H5
MBS U7cAADE /) < — KIABERETTT 4 VLD
A IKHBEILEEAABRE TRERAZIT- 2. 17
SNIT ST b7 4 VA L BEREKITIREE UTHE
L.

2.3 #E

757 b7 4 VLADOEREMTET — ) TE BRI
St EERE (FT-IR, —a L —#t%4, 20DXB) 2T
HEL.

3 MRLEXE
T4 NVLICT T X 2 R RS Lok, €/ <—7k
BT LiAD, REEIEHET 4 )L EITERK LT

b T 17 S

EUHEFENOCESHREF TN I 7 FTHIENMSNT
Wb ZOHEILEL-TRYZF LY, R ToLy,
RY (ZFLUTF LTI L— ) BEDBUKKET 1 VL
EMIIKTEE ) <— %757 FULTEKLEMTDR T
5. COHETEE) =P T4 )V LOBHICEL TS
7 PDULPTIIITKRELECPROSNS.

Fig. 1iIC100Wo 51 CIOWHER T 7 X< 2 BEf L7c
%, 10wtSAAWKIER %k LiABB0°CT 2757 b L
727 4 )V A (@B EIKRLE T 4 )L L (D) D 2L KR Z
R MVERT. (a)TIF3350, 16603 £ TX1453em i
AAMIC X BRI I iICBRb TS, 202 ELD, R
YAH—KRx— bT 4 VA EANT T T HIHERIC X D A
7SI rENIEEZONS.

W
(b)
[}
(9]
=
<
=
% (a)
& iy,
4000 3200 2400 1900 1500 1100 700

Wave number (cm™')
FT-IR-ATR spectra of porous films
(a) AAm grafted polycarbonate film

Fig. 1

(b) polycarbonate film

4 # #H
ZAERYA—HRR— bT 4 IVLIZEHRT S X <RI
AT > 7ctk, MKBEBREEAL, MBETAI&iIckD,

T A IIVLEREITAAMINT S5 T7 FENB T Enbh-7z.



30 fLd> S DFEIRITEE D B FE

WHEE, F otE*, hnFE—r!

FERIAREARE, * 1

1 B ®
Z2F LR BM OEREE A D 5 & RFFICEEEhO
FEFERRIELH, AFAEHOROEFRITICE
XHEICEBT A ER T . CORHEMEBET,
MO, KDBBITHBEIEIHEEHERT S0 Bk
A & B TIRIRE O — B &M TERBEE1T O Hikic>
WTHRET L.

2 BTk
£X3000~40000m, BE120~200nnd FEREHD R F
FHAKN S, BEE 100mn, EBAEOmD D E M
MEER L. 0T, 2OWHHEE 100mi2E D % &
L7c#, B 400omic 8] UTEBRiEE L7c. 81D
T58, RBREOWIRICHEEST 28505 B 3#50md
MW Lic. COMBEFFICLD#45° DREFIC

AE L%, ARME?S#10mE X5 T3 DICHEL,

ZOERBAEBHOLEESFWET I EICLD, F
BARDOAEKESF B LV ERTEEZEL Lz, &
ODEREEE CEBRNOABRKEENS, TORBKOK
BHROEKREFERTESLHI1ICLT, RESC, A
RIE4A0% D—E%MT, BKENNISRITIZLE TR
S, RBERTHR, ERIANORABREZREL, &
NT, ABREEEZIFEICRKON SRS HHRESE T,
BEXH500nDMHEICEE Lz, ZORENIS, HRRT
B RS HRIB L VHERFHOERESME KD, &
Tz, BINDPRAE LD - IcE BRI D0 TR, liis
DFEEFEURMEREZRE Lictk, Z0Hars, EXH
20mmOBEBEETOH L, ZoMBONE S AL
WTF v 7Y -THNBEEAN, ThBOREESLD
SHEMEOER FMOBRUOTAEEH L.

3 MRLEE
Pig. LIT/RT & D10, ARBRIAD BT DO &kE
BT 2 20889 — KRS, SARNESSOE
IKERL0T~134% EF D - T2REBRARIT DN TIE, F258F
MTEKEMIIZISRITEL, ZOK, WAROEIZES

AR

SAMEOERNERE LI -z, ZhicstL, RN
o AEEE T60~80% & FIT—EDEKEHH AT

U7calBRIRIC D0 T, BRI 0220/ &, LM
EERS D EIREDED - 1B EANT, @ - 7oy,
SR T AR R 2 Bl v RA L.

SR MR ORI 2 BN DR A UL d - 7ok
HRIZDNTIE, BBRRTE, ERAIMOIHEERDOEA L
EDIT, SNBRNEHICEHOBREOTANREL LT .

CORRELT, AT O EKENT L
B, THUMECHAITHANRT, BRIEATD, TOH
GOEIREN, WEFRES B LSARATD L DKL
20, TR, NRANEIMIKNE LRGN
WHELRSRBBEIENEZLNS.

=

=

3

= 100}

o

[$)

(]

~

=

=

w

S

E

0 1 | ]
outside center inside
positions in thickness

Fig. 1 Two patterns of moisture content distribu-

tion in hollow wood pieces before drying.

——: no drying check, : checked during

drying.

4 # =
AR SRR R 2 O SR ENE LS 26,
BREKEEO-ELXHETEFEITHZBEXETTS, AANE
WWENRRE LIS W ENBASMIE -, Lichi-
T, AHEHMEZERT N0, T OMNEREITKERT
TEEE, SHAMNESSOEKEEZRDLNBERT
EDNEHEZEZONS.



33, X#ROHTIT K 5 =0 AFH & i O &F A

MwE R, REIAT, AHEFRK

AHAFHE,

1 #
RYVZFLYyTL75 V- MPED %, BFRd B0
FRTIATTRET S LEAEESICHKMET S &
WNT&E5. UL, INSABEREMDKITHT 5 HEA
DEBFEZAZBETZE, 77 XU THEITKT L
ToEERA IR & & BICHRL, TOREBIRENED L
T . CONBHEBYOFEREZHEMNTSEHNT,
XPSO A RIKIC L 2RI AMOPEZIT, I X<
AVER 1 D RRBF AL IC DWW THRET L 7.

i

2 £ B
PETIZE X100 unD MG (54 YRA )L, =ZEhilE
M) ZERL, =5/ - )VTHE®R, EBRIERALEL. S
FATEBIIY LA 5 —F v 3 FIVEORNTERE
Model BP-1% MV, FHE#0. 3TorriZHER D%, 13.56
MHzD &R 2= Mm U7, EMmEE#E20mns U, AR5k
B3EH50cn® & L. HEmAOREICIE, HhinRme
FTHERBCA-DEA L, KEH T%I0~200 THIZE L.
XPSITTIVoNy 7 - T 7 A BBIG500MT 2 AL, k=gt

SR THESMRRICL DRI F RO EIT - 7.

3 HRIEX

BB NS OWOME TS X< T3 HHMAERS S E, 0L
BEGOHEMAIZS.SETH . T/, AKOEKHTE
RS X<NEBT S E, EMAIZI2.5ETH-72. —H,
FRT T AR LIRS, IRk 3 KER TR
FTHEEL, BET 5 X<NBHE TR, BEIEEND
OD100EFR TIEREICE TRE Lic. R T 7 A<
BLUICHAROD S B, RIFFRORIZZEE, $hbbiE
i DR B HEHIDOWT XPSIT & BIE X FHD %
fTodc. MIBH ] W (EfbfA11.38) OHBTIE, B
FOKIRITHMUTH D, BIFEIT SRS DM E R
Lic. ZORFHIZOVT, OB UA20ETRIE L
Clsoai4sFig. 11T73d. E-2711@-CsHa-

* 1 EFH

IK&BHD, 213-0CH,-Ic&B3bD, 313-CO0C
H Tk B0 TH5. 4, SIINBIZLDEHITELK
T/ - )WED-C-OHE-COOHTH 5. RAERD
RrEET2E, BRI X<MBICLD, 2, 30F
—IJIWRECHERL, Hcicd, 508 -7 0HB L
ZEDNLNE . IR0 H O R (B A 42. 2)TIE, 2,
3,4, 50E-7R@BLL, FiT2, 3DOEIEEN
KL, o, EELSEBEOERTOBRREDORD N
REWHERZR Uz, ZHud, REDOFBKIITIGIKBRE
WEDERPERL, BHEEBITINSDERED D
bARERGDONEYTEIEAR LTS, BRTS
XM Ui Tld, PETEREICERS L UBENE
MUTOARZ ENRDONT. FRREECERETHEMAD
EE LR T, KD EEIOGEVERTERS L U®
EFWNRL LU THBE I EXANMIIE 5 T

10—+
81
64
m 4+
~ 1
w1
R
2-— i
4 A Mﬁ% = = — — Lh... ALK,
294 292 290 288 286 284 282
Binding energy,eV
Fig.1 Cls spectrum of PET surface after plasma
treatment.
4 & =

75 AU HORIFEIE, ERINIBHEREED
DEREDOIL, £ FoRNWAF I ED L HIUARALENR
OV EEDITHYTEIENERREREEZI SN
7.



[ R FREEDOHF BT 5075

. EEYOHINE LA ORE

hinsE—, ik 2, &8

B, * 1

1 #% B

VEE L » THERBEORAOREICET 5k (Y
YA DRHL, FEE~OEYH & RFICEFE
MORBOEBEUNEHINTED, JUTHIELT
YA 7 NVBHROWEMAREDO BERNITFRKIIONT, &
CIKBBRMNKAEET a0 FREDCHEME L.
EAFEMENT, EERRBLEI D —RRERMRICE
BIEFITRIENHBICHO SN, BEDOBRICIIIL C 4k
L DORAETS. TNHDN, HRMIIKRBERIN T
AZFEAMIF O—)UIIDNT, RIEEDORELSTICH
AERBEMOBREMESEFTHE L.

2 HRLEE

BEEMIR TRENEIMEE D, ERICHLT
ERMORBIIT KX VRAZF 0 —)UiE 7 DREALIRK
DEA v NE B, Table 1LIZEEFED WL DOD L%
RU (527, 1988. No.61) . ZhoDHEE,
ZNENRME, FEFEEENZ 2 HD, VA7 ILDE

By, fEAS ZE

A 11 R D

KA o e BERORRBEELEL LTS,

FAFAICEYT 38K, Table 21Tpm L7, B,
HBEDBN=D UHMANOBERATRERG, ENEaRXNTY
U INEZDAT, MEETIOBAENDO R b
BARNS DO TR, R <=7 oALHEFTO0
T, einBli 2B USRMOF T 248 % D £
A3, At ARREERESIELIETEHDT,
ELII -0y STEAFRINZ SO TSR Y E{
EoVICEDLIHHEE LTOFRAMNIFINS.

3 &
EATFEEDOBRAICONTIZ, ERSHRLD D
DREAE, INMEZE R D IO ERNEE T,
WETRAR) v —0BH N CENi%E, £BETE,
REUVKEED RAH 3R ) EAE = )VREHEA~DE
FIAMEEMORREL, TER—ATREOMNAHEL
FETHBEEZ OGN,

Table 1. Methods to reduce the volumn of polymer waste

method treatment melt-solidify temp.(°C) solid shape reduction ratio
compress pack. hydraulic press,steel-banded unit room temp. bale 1/0~1/5
hot-bind compress, induced heat 160 > block 1/711~1/14
frictional heated | compress in screw,frictional heat 100 ~ 130 ¢ 3~5cm 1/15~1/20
rotary kiln heat in rotary kiln,melt,grained 200 ~ 250 grain (ca.5 cm) ~ 1/11
deflated,compress. | direct injection of wet hot stream 250 ~ 380 ex. $22X50 cm
melt compress hot stream 180 ~ 200 block 40X50X7 cm 1/20~1/30

Table 2. Recycling of polystylen wastes

method substance properties peculiarity products
alone jet molding deterioration low-price flower pot,stationery,expanded moldings
blending to polystylen addition to original PS deterioratio'n Iow-pfice same above
blending to other material | filler,extender deterioration low-price building materials,asphalt
polymer alloy alloy of elastomer hi-performance | additional industrial products,machinal parts,
hi-functional value substitute material for PVC
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Table 1 Electroless plating bath composition

and plating condition

EEEHRER, * 2

NiSO0,-6H,0 0.1 mol/8
CuS0, +5H,0 0~0.03 mol/ &
Na-Citrate 0.2 wmol/ &
HaBOa 0.1 I]]Ol/ i)
NaH PO, <H0 0.2 mol/2
pH 10
Temp. 70 C)
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Fig.1 Effect of Cu content on the peel
strength in NR adherends.
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Table 1 Cutting Conditions.

Cutting speed 40~160m/min
Feed 10 xm/rev
Depth of cut 10um

Cutting method Cylindrical dry cutting

3 HRIER
Table 21X, 4 EIOH/NIEIINTIC T 5 GTHIHEEE
(EHAX, EMEE) ORREERT.

Table 2 Results of measurement

Tool m/min SKD11C m) SUS420J2C m)

cBN 40  Rmax0. 41, Ra0. 05 Rmax0. 47, Ra0. 07
(A 160  Rmax0. 37, Ra0. 05 Rmax0. 33, Ra0. 05

Roundness: 0. 57 Roundness: 0. 37
cBN 40  Rmax0. 32, Ra0. 04 Rmax0. 60, Ra0. 06
(B) 160  Rmax0. 26, Ra0. 03 Rmax0. 31, Ral. 04

Roundness: 0. 41 Roundness: 0. 35

Diamond 160 Rmax0. 056, Ra0. 009 Roundness:0. 09
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Fig.1 Schematic diagram of plasma
carburizing process.
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Fig. 1 Friction test.
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Fig.1 Test method of the brazing strength
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Fig.1 Effect of lead content in deposits on

carbon content and ductility.
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Table1 Bath compositions and plating condisions.

NiS04-6H20 5 - [20] - 100 (mol/m)
Naz¥04-2H20 0 - [801- 95 (mol/md)
NaHzP0z-2H20 200 (mol/m?)
Na-Cit. 10 - [100] - 300 (mo!l/m3)
HsBOs 300 (mol/m3)
Pb(NOs)2 1.0 C ppm )
pH 6 - [B1- 10

Bath Temp. 333 - 403 « K )
Pressure +0 - 392 ( kPa )

3 FR & FE

BIED > SEHITBT 5, HTHEE I LU BRI
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Table 1 Specification and efficiency

(MSpectroscope:Double beam system
@Range of wave length:190~1, 100nm
®Spectro band:2nm
@Mode: Absorbance, Concentration, Trancemittance
®Scan speed:2, 10, 100, 200, 400, 800, 1200, 2400nm/m
®I1luminant:Deutrium lamp, lodine tungsten lamp
(MDetecter:Silicon photo diode
®Delivery of data:RS232C both direction delivery
®Flow cell:Fused quartz with temperature and

pressure proof, Optical width; Inm, 0. 5nm
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Fig.1 Colorimetry apparatus for dyeing.
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Table 1 Dyeing method by Safflower

@ODipping in water for one-day.

®Wash-out pigment from sufflower four times by

each time new water

®Mixing each extracts.

@—1 Yellow Pigment
Hank dyeing —Acid treatment—Washing —
Soaping—V¥ashing —Dehydration —Drying—
Finish

@ —2 Red Pigment
Sufflower after extraction are dipped in
alkali solution(pH 11) for half-day —Hank
dyeing—Washing —Soaping —Washing —

Dehydration —Drying—Finish

Table. 2 Dyeing method by Indigo.
(ODipping in alkali solution(pH 10~11).
@Addition;Wheat flour starch, Sake,

Calcium hydroxide
®Ferment on constant temperature(25~30°C) for
two-days, then hank dyeing
@0xidation by washing
®Dehydration
®Drying
(DFinish

Z E X!
DAl fth, FeIRTHHE TSR BT i &, No. 25,
42(1988).
At eI TR & & —didE T IR E i
FeEEE, No. 26, 25(1989)
iyt , SRS TR € 8 —WFfiEE, No
1, 118(1991).
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Table 1 Property of tested yarns.

fluffy counts numbers/m %A
3‘“ % count of warp tnreads §Z
E, - per inch §;
AHRE £
% | @ |picks/inch average | %4
>lom| >3mm| >lmm| >3mm -C':E

dyeing yarn|217(4.2 638 | 36
sizing yarn|282/3.3 495 | 33 1.7
3 0 |276(3.6| 582 30 | 470 | 32 4.0
2| 15 [om0]3.5] 524 | 26 | 488 | 32 | 4.5
B 30 [266(3.4| 525 35 | 508 | 34 4.0
?Sgg 50 1259(3.5| 547 37 | 513 | 35 5.5
§" 75 |25513.3| 566 36 | 526 | 36 5.0
-g 100 |250{3.2] 526 32 | 499 | 35 7.0
< |average|263|3.4| 535 32 ] 501 | 34 5.2
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T, BB O—FHFA VUV TETHEHICL-> TR
YAV THROMMD I DDBEER Uik EAEAT 3
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R I bR hE s EER 5.
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DOMIEZME L7cHad, MEFENZOZERKTH -
7o, BIMIEOBEICL B 7V - TR LB TIE, §imig
ERSIED 5 127V — T OHNREORE Tld ki
FBERER L. L L, BN HEE DM TRk
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4 K W
niE &3 L Mg H k7L ENED BREFFIEICRIZ TR
BEWOINTT BT ENTE . Fio BAWVTE S
PRI I RAFISARBETE D3 B Z & ZR DT

Results of sensory test and mechanical properties

Sample Fatliquor. Sensory test %1

Mechanical properties

No. condition Softness  Firmness  Fullness Stiffness Ux*x2 10%modulus Hysteresis
(M @ (x10"Pa) (x102J/cn®) (kgf/mm?) index
1 0% 0% -1.03 0.91 -0. 46 1.17 1. 06 0.30 0.57
2 0% 1% -0. 37 0.03 0.31 0.78 0. 80 0.23 0.50
3 0% 5% 0.83 -0. 80 -0.31 1.00 0. 64 0.18 0. 64
4 0% 10% 0.91 -0.74 -0.29 0.90 0.47 0.12 0.67
5 % 1% 0.60 051 043 0.83 0.58  0.17 | 0.58
6 2% 5% -0. 06 0.14 0.17 0.79 0.47 0.13 0.63
7 2% 10% 0.31 -0. 06 0.14 0.75 0. 36 0.10 0.63

*1 Class(4+2) expresses excellent and Class(-2) expresses poor.

*2 U:Energy input to 10% elongation
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Improvement of the D;u_rabilit&lof Wood with Acrylic High Polymers III
Dimensional Stability of Wood with crosslinked epoxy-copolymer

Taira FUIIMURA, Morimasa INOUE
Mokuzai Gakkaishi, 37, 719(1991).

To improve the dimensional stability of wood, acryl copolymer consisting of glycidylmethacrylate
and methymethacrylate were permeated into wood and were crosslinked by ketimine which formed
amine by decomposition in the presence of water.

The water used for the decomposition of ketimine origonated mainly from the moisture within the
wood, and the air humidity contributed to the decomposition of ketimine, but the rate of the contribu—
tion by air humidity was less than that of moisture in wood. The polymers within the wood compo-
nents. There was little correlation between the dimensional stability and the interaction between wood
and copolymer.

KEY WORD: Wood-plastic comfosite, Epoxy-copolymer, Ketimine, Crosslinking,
Dimensional stability

Improvement of the Durability of Wood with Acrylic High Polymers IIII
Effect of bulking on the dimensional stability of composites

Taira FUIIMURA, Morimasa INOUE
Mokuzai Gakkaishi, 38, 264(1992).

To clarify the mechanism of the dimensional stability(DS) revealed by wood-plastic composites
which were prepared with acrylic copolymers crosslinked (high polymer), the effects of bulking on the
DS and the factors affecting bulking were investigated. The results obtained were as follows: the bulk-
ing effect on DS is influenced significantly by the crosslinking density because the polymers with the
greater crossliking densities become a stiff structure which can be incompetition with the contraction
stress of the wood.

The interaction between the wood and high polymer in the wood cell-walls can contribute to the
bulking effect. An approximately linear relationship exists between bulking amounts and DS values in
each copolymer series.

KEY WORD: Wood polymer composite, Acrylic high polymer, Bulking effect, Density of crosslinking,
Dimensional stability

Densification Process for Spherical Glass Powders with
the Same Particle Size by Hydrothermal Hot Pressing

Kazuyuki HOSOI'?, Susumu KAWAI, Kazumichi YANAGISAWA ",
and Nakamichi YAMASAKI™
J. Mater. Sci., 26, 6448(1991).

Low~temperature sintering of spherical glass powders with the same particle size was attempted by
hydrothermal hot pressing at 260°C. The microstructure of densified bodies was observed by scanning
electron microscope and the existence of water in the surface reaction layer was confirmed by Fourier
transform infrared spectroscopy. The reaction layer was formed on the surface of spherical glass parti-
cles after hydrothermal hot pressing. The thickness of the layer increased with reaction time. The layer
was deformed and layers stuck together by mechanical compression. The reaction layer contained
much molecular water. The kinetics of the formation rate of the reaction layer was agreed with Kondo's
equation, [1-(1-X)¥3|N=kt, where t=reaction time, X=reaction ration of glass, and N=a constant. N is 1
at the initial stage and 2 at the secondary stage. These values show that hydration on to the surface at
the initial stage, and diffusion of water in the reaction layer at the secondary stage, are the rate deter—

mining steps.

KEY WORD: Densification, Hydrothermal hot pressing, Spherical glass powder, Reaction layer,
Kinetics

*1 Shiraishi Central Laboratory Co. Ltd. *2 Kochi University
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Approximate Transformation of an Arbitrary Curved Surface
into a Plane Using Dynamic Programming

Tetsuo SHIMADA, Yukio TADA™
Computer—Aided Design, 23, 153(1991).

This paper is concerned with the approximate transformation of curved surfaces with arbitrary shape
into a plane using dynamic programming. In designing for curved shapes, CAD systems have a promi-
nent role; in particular, methods for the transformation of arbitrary regions on the curved surface into
flattened forms are indispensable for manufacturing processes. Generally, until now, in the absence of a
systematic scheme for obtaining flattened forms, manual methods have needed a great deal of work. A
method to transform curved surfaces using the finite element method has already been proposed. In this
paper, DP is mtroduced into the primal problem. That is, an objective curved surface is decomposed
into regions of adjacent strips. Then, each region is developed in turn into a flattened shape. The whole
shape is derived by solving multi-stage decision processes. Moreover, a two—step algorithm is pro-
posed for obtaining a good initial shape. By way of illustration, the results are then applied to the
problem of transforming duct and shoe models into flattened forms.

KEY WORD: CAD, Dynamic programming, FED, Curved surface
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Profile Measuring Method Based on Reflection,
Characteristics at Critical Angle in Right-angle Prism

Tetsuya Matsumoto, Yoichi Kitagawa,
Masaaki Adachi™ and Takumi Minemoto'?
Applied Optics, 30, 3205(1991).

A new method for profile measurement using a right—angle prism was proposed. In this method, the
distance to an object surface is measured by using triangulation based on the change of the critical
angle of total reflection. An object surface is illuminated by a scanning laser beam and the incident
angle of the scattered light into the prism is measured by using the change of the critical angle. In the
method, three dimensional profiles of objects with rough surfaces can be measured with high acbbbb—
curacy. The performance for measuring the object distance was checked. Profiles of the cylindrical
object were measured. Furthermore, the characteristics for the inclination angle of the object surface
and its reflectance were discussed.

KEY WORD: Profile measurement, Right-angle prism, Critical angle, Triangulation, Laser
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Fiber—optical Particle Size Monitor based on White-light Scattering

Yoichi KITAGAWA, Akihiro HAYASHI'}, and Shigeo MINAMI 2
Applied Optics, 31, 859(1992).

A new fiber—optical size monitor for in situ measurement based on white light scattering is present—
ed. The particle size is determined from the ration of two scattered light intensities taken at two wave-
length bands. By using white—light scattering, the proper wavelength bands in the broad spectral region
can be selected in accordance with the particle size that is to be measured. Then, the measurable parti—
cle size range can be expanded and the particle size can be measured precisely. The performance of this
size monitor is theoretically discussed, and experimental data from polystyrene latex suspensions are
shown to confirm its operation.

KEY WORD: Particle sizing, Optical fiber, White-light scattering

*1 Kobe City College of Technology
*2 Osaka University

Electromyographic Analysis of Chopping with Kitchen Knives

Yoke UENO™, Chikako KUWAMOTO™, and Tkuya YAMAMOTO
J. Home Economics of JAPAN, 42, 775(1991)

In order to obtain the scientific data for the effective operation of kitchen knives the movement of
muscles were determined by electomyogram. Each two points on the skin over the muscles of the upper
arm, the fore arm and the palm of right hand were selected as the measuring point and cucumber was
used as the object of the operation of kitchen knives. As the results, (1) it was realized that the kinds of
effective knives are lighten, thin back, double edged (the cross section of the edge is symmetrical) and
small angle edged ones respectively. (2) When the thumb is put on the back of kitchen knives, the grip
of kitchen knives is the most effective for the movement of muscle. (3) It was clarified that the partipa-
tion of muscle is influenced by the kind difference of the kind or the grip of kitchen knives.

KEY WORD: Operation of kitchen knife, Electromyogram, Analysis

*1 Kacho Junior College, Kyoto, 605, JAPAN
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Formation of (a+f) Microstructure in a Ti-15V-3Cr-3Sn-3Al Alloy

Teruhiko INABA, Kei AMEYAMA ! and Masaharu TOKIZANE"!
ISIJ International, 31, 792(1991).

The cold rolling effect of § single-phase on o precipitation behavior and the mechanical properties
were studied using a Ti-15V-3Cr-3Sn-3Al metastable P alloy. The P sngle—phase material was
prepared by heating the alloys above the P transus temperature followed by quenching in water, and
subsequent aging at the (a+f) two—phase temperature after rolling. Cold rolling of the f single—phase
had a considerable effect on the resulting (o+f) structure. Without cold rolling, preferential o precipi-
tation occurred at the f grain boundaries, and then lath-shaped o precipitated in the P grains. When
the amount of cold rolling was less than 50% preferential precipitation of a occurred at dislocations
introduced into the { grain by cold rolling, as well as at the { grain boundaries. On the other hand,
with an increase in the amount of cold rolling, o precipitation occurred predominantly at 8 subgrain
boundary nodes which were formed through recovery of the deformed P single—phase during heating
to the aging temperature or in the early stage of aging. In heavily cold rolled specimens, an (o+f)
microduplex structure, which consisted of very fine P subgrains and o particles, was obtained.
Mechanical properties, such as tensile strength and elongation, were improved by the formation of the
(o+p) microduplex structure.

KEY WORD: Ti-15V-3Cr-3Sn-3Al, Metastable b titanium alloy, Cold working, Microduplex
structure, Recovery, Mechanical properties, Precipitation, Subgrain

*1 Department of Mechanical Engineering, Faculty of Science and Engineering,
Ritsumeikan University
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